Our first impressions of others, whether accurate or unfounded, have real-world consequences in terms of how we judge and treat those people. Previous research has suggested that criminal sentencing is influenced by the perceived facial trustworthiness of defendants in murder trials. In real cases, those who appeared less trustworthy were more likely to receive death rather than life sentences. Here, we carried out several attempts to replicate this finding, utilizing the original set of stimuli (Study 1), multiple images of each identity (Study 2), and a larger sample of identities (Study 3). In all cases, we found little support for the association between facial trustworthiness and sentencing. Furthermore, there was clear evidence that the specific image chosen to depict each identity had a significant influence on subsequent judgments. Taken together, our findings suggest that perceptions of facial trustworthiness have no real-world influence on sentencing outcomes in serious criminal cases.
Introduction
Our first impressions of others are often based on minimal information and yet their formation may be fast and automatic (Hassin & Trope, 2000; Ritchie, Palermo, & Rhodes, 2017; Todorov, Pakrashi, & Oosterhof, 2009; Willis & Todorov, 2006) . Research has shown that these initial perceptions often generalize, resulting in assumptions regarding additional judgments. For instance, attractive individuals are also assumed to possess more socially desirable personality traits (Dion, Berscheid, & Walster, 1972) . While recent evidence suggests that judgments based solely on facial appearance provide some level of predictive validity with respect to personality and other behavioral measures (e.g., Kramer & Ward, 2010 Little & Perrett, 2007; Penton-Voak, Pound, Little, & Perrett, 2006) , it remains the case that our impressions may often also be unfounded (Olivola & Todorov, 2010) .
Although the origins of trait inferences are currently unknown, some researchers suggest that they are caused by an overgeneralization of emotion recognition systems-we misattribute traits based on a neutral face's subtle resemblance to emotional expressions (Said, Sebe, & Todorov, 2009) . Other evidence supports an account whereby facial cues signaling approach/avoidance and physical strength/ weakness are overgeneralized, resulting in our perceptions of valence and dominance, respectively (Oosterhof & Todorov, 2008) .
Although often characterized as innate, the recent "Trait Inference Mapping" framework (Over & Cook, 2018) argues that these inferences are due to learned mappings between "face space" and "trait space." The formation of internal spaces in which we separately represent faces and traits takes place through experience, along with a learned mapping between locations in the two spaces for each encountered identity. As a result, the location of an unfamiliar person in face space is used to infer their traits using our prior knowledge regarding mappings between the two spaces. Whether this or another account proves better in explaining their underlying mechanisms, it is clear that trait inferences are both common and influential.
Despite the possibility that facial appearance may not predict behavior, studies using hypothetical scenarios have demonstrated that a defendant's babyfacedness (Berry & Zebrowitz-McArthur, 1988) , perceived trustworthiness (Korva, Porter, O'Connor, Shaw, & ten Brinke, 2013) , perceived attractiveness (Desantts & Kayson, 1997; Wuensch, Castellow, & Moore, 1991) , facial expression (Abel & Watters, 2005) , and facial tattoos (Funk & Todorov, 2013) influenced their perceived guilt. Importantly, however, such biases are not guaranteed to be present in actual courtroom judgments.
Addressing this question of ecological validity, facial first impressions have also been found to have measurable influences on real-world outcomes. For example, perceptions of facial trustworthiness and competence are associated with election outcomes (Chen, Jing, & Lee, 2014; Todorov, Mandisodza, Goren, & Hall, 2005) , baby-facedness shows a relationship with adjudications in small claims court (Zebrowitz & McDonald, 1991) , and Afrocentric appearance has been linked with criminal sentencing (Blair, Judd, & Chapleau, 2004; Eberhardt, Davies, Purdie-Vaughns, & Johnson, 2006) . General (rather than specifically facial) attractiveness has also been shown to influence hiring probability and wages (Pfeifer, 2012) as well as criminal sentencing (Downs & Lyons, 1991; Stewart, 1980 Stewart, , 1985 .
In recent years, an already well-cited article by Wilson and Rule (2015) argued that the perceived trustworthiness of convicted criminals' faces was able to predict their sentencing outcomes in real-world cases. Specifically, those rated as less trustworthy were more likely to have received a death (rather than life) sentence. In their first study, the stimulus sample comprised inmates incarcerated by the Florida Department of Corrections, either serving life sentences or awaiting execution. Importantly, and as the authors note, evidence has shown that facial appearance may actually reflect a person's aggression and trustworthiness (e.g., Carre, McCormick, & Mondloch, 2009; Stirrat & Perrett, 2010) , and so criminals who appeared less trustworthy might also have been more violent, and therefore deserving of harsher sentences. In other words, facial appearance may not, of itself, have influenced sentencing decisions. Wilson and Rule (2015) aimed to address this issue with their second study by utilizing a stimulus set comprising only innocent men who were later exonerated. As such, any association between perceived trustworthiness and sentencing outcomes could not have been mediated by the individual's actual behaviors (e.g., greater violence). The results of the study demonstrated that trustworthiness judgments also predicted sentencing (i.e., whether the defendant received a life or death sentence) in these innocent people. The researchers therefore concluded that facial appearance alone, and not associated behaviors, predicted harsher sentences, presumably through its influence on judges and members of the jury. Importantly, the facial judgments collected in this second study were based on unconstrained photographs, taken from the biographical profiles featured on the "Innocence Project" website. As such, these images varied in expression, pose, lighting, resolution, clothing worn, distance to camera, and so on. It is also worth noting that the photographs were not taken during the trial, instead depicting the men at an undetermined point in their lives (and appearing to include images taken before serving time in prison for some men and after serving time for others). Studies have shown that these image factors influence trait impressions, and that the same person is perceived as higher or lower in trustworthiness, for example, depending on the particular image chosen (Jenkins, White, Van Montfort, & Burton, 2011; Todorov & Porter, 2014) . Indeed, a simple smile will have measurable effects on trustworthiness perceptions (e.g., Schmidt, Levenstein, & Ambadar, 2012) . Therefore, the finding that judgments based on a single, unconstrained image of each person were able to predict sentencing decisions is surprising, considering also that these images did not depict the individuals as they appeared in court (and hence as judges and juries viewed them).
To explore this further, we first attempted to replicate the original finding that trustworthiness ratings of the faces of innocent men predicted the sentences that they received (Study 2; Wilson & Rule, 2015) . Next, given that trait impressions are known to be image-dependent (Jenkins et al., 2011; Todorov & Porter, 2014) , we considered how image choice might influence the trustworthinesssentencing relationship. Finally, we attempted to replicate Wilson and Rule's (2015) original design using a newly collected stimulus set. To anticipate the results, we found little evidence to support the association between perceived facial trustworthiness and sentencing outcomes.
Study 1-Replication of Wilson and Rule's (2015) study
In this first study, we replicated the second experiment of Wilson and Rule (2015) using the same stimuli as in their study while recruiting a larger sample of raters. By focusing on the sentencing of innocent men, we could be more confident that perceptions of trustworthiness alone, and not the actual behaviors of the men, were influencing sentencing decisions.
Method

Participants
A sample of 103 American volunteers (age mean (M) ¼ 35.67 years, standard deviation (SD) ¼ 12.01 years; 40% women; 86% self-reported as White) gave informed, onscreen consent before participating in the experiment and were provided with an onscreen debriefing upon completion. Participants were recruited through Amazon Mechanical Turk (MTurk), a crowdsourcing website that allows "workers" to complete the online tasks. Previous research has established MTurk as a reliable source of data (e.g., Buhrmester, Kwang, & Gosling, 2011; Paolacci, Chandler, & Ipeirotis, 2010) . This experiment and those below were approved by the University of Lincoln's School of Psychology ethics committee (PSY1718564) and were carried out in accordance with the provisions of the World Medical Association Declaration of Helsinki. There was no overlap between this sample and those who participated in Studies 2 and 3.
Stimuli
The 37 grayscale images of men's faces featured in Wilson and Rule's (Study 2; 2015) experiment were used here (having been deposited online by the authors). Following Wilson and Rule, these images were presented at approximately 118 Â 118 pixels.
The experiment was completed online using the Qualtrics survey platform (www.qualtrics.com). After consent was obtained, participants provided demographic information (age, sex, and ethnicity).
Following Wilson and Rule (2015) , each participant was asked to rate all 37 images, presented in a random order, for trustworthiness. The instruction presented onscreen throughout the experiment read, "How trustworthy would you rate the person in this image?" (1 ¼ not at all trustworthy, 8 ¼ very trustworthy). Cronbach's a for interrater reliability was .87.
Results and discussion
In Wilson and Rule's (2015) original study, using the 37 images presented here, ratings were averaged across their 39 participants (also recruited via MTurk) for each image. Subsequently, a by-stimulus analysis was carried out, meaning that their results could be generalized to other samples of stimuli but not to other participants (Judd, Westfall, & Kenny, 2012) . Their logistic regression found that trustworthiness significantly predicted sentencing outcomes (coding death as 0 and life as 1)
Our logistic regression, following the same process, found that trustworthiness was not a significant predictor of sentencing outcomes 36, 15.29 ]. In addition, we carried out a by-participant analysis, calculating a regression coefficient for each participant separately (i.e., predicting sentencing outcomes using that participant's trustworthiness ratings only) and then comparing these coefficient values to zero. This type of analysis, common in research on social judgments (e.g., Huang et al., 2018) , produces results that generalize to other samples of participants but not to other samples of stimuli (Judd et al., 2012) . Although the individual coefficients were significantly different from zero, t (102) ¼ 2.04, p ¼ .044, Cohen's d ¼ 0.20, the mean coefficient across participants was small and suggested little predictive strength, b ¼ 0.09, 95% CI [0.00, 0.17].
Taken together, these results demonstrate that facial trustworthiness has little (although statistically different from zero) ability to predict sentencing outcomes for this set of stimuli, a pattern that we would likely find using other samples of participants. However, at the stimulus level, we found no evidence that trustworthiness predicted sentencing outcomes for these images or would do so for other images (i.e., other innocent men who received life or death sentences).
Study 2-Ratings of multiple photographs of each identity
In this second study, we investigated the importance of the particular images used to depict the men since previous research has demonstrated that trait impressions are known to be image-dependent (Jenkins et al., 2011; Todorov & Porter, 2014) . By collecting multiple images for each identity, we explored how image choice affected subsequent judgments and the predictive value of trustworthiness perceptions.
Method
Participants A sample of 138 British volunteers (age M ¼ 24.68 years, SD ¼ 9.61 years; 75% women; 94% self-reported as White) gave informed, onscreen consent before participating in the experiment and were provided with an onscreen debriefing upon completion. Participants were recruited through the university's Sona Systems participant pool (SONA) (receiving course credit for participation), MTurk, and by word of mouth (sharing the experiment's weblink on social media). There was no overlap between this sample and those who participated in Studies 1 and 3.
The data from 20 additional participants were excluded before analyses as they failed to complete the task, most likely due to the length of the study (rating 255 images) in comparison with Studies 1 (37 images) and 3 (44 images).
Stimuli
For the 37 men used in Wilson and Rule's (2015) study, we collected all available photographs (avoiding duplications) using Google Images searches with the person's name. This resulted in a set of 255 images, varying in the number of images per person (M ¼ 6.89 images, SD ¼ 3.91 images; range ¼ 2-16 images). All images were cropped to show just the faces and minimal background (118 Â 118 pixels, following Wilson & Rule, 2015) , and featured images in color where available. Importantly, this set included the original (grayscale) images used by Wilson and Rule.
Procedure
The experiment was completed online using the Qualtrics survey platform. After consent was obtained, participants provided demographic information (age, sex, and ethnicity).
Following Wilson and Rule (2015) , each participant was asked to rate all 255 images, presented in a random order, for 1 of the 4 traits. Participants were randomly assigned to traits initially, although toward the end of data collection, we chose to recruit a larger sample of trustworthiness ratings (in line with Wilson & Rule, 2015) in order to provide additional power for our analyses focusing on this trait.
The instruction presented onscreen throughout the experiment read, "How X would you rate the person in this image?" where X referred to "trustworthy" (1 ¼ not at all trustworthy, 8 ¼ very trustworthy), "attractive" (1 ¼ not at all attractive, 8 ¼ very attractive), and "mature-faced" (1 ¼ baby face, 8 ¼ mature face). For Afrocentricity, we provided a more detailed description, "How much does the person in this image show Afrocentric features (features that are more typical of an African American, e.g., skin color, hair, eyes, nose, cheeks, lips etc.)?", along with the accompanying scale (1 ¼ not at all Afrocentric, 8 ¼ very Afrocentric). A summary of the sample sizes and interrater reliabilities for the traits can be seen in Table 1 .
Results and discussion
Following Wilson and Rule (2015) , we calculated the mean rating for each image for each trait separately, and as such, carried out by-stimulus analyses.
First, we considered the mean ratings for the original 37 images only (i.e., those used in the original study). Mirroring Wilson and Rule's approach, our first step employed a logistic regression model in order to determine whether trustworthiness ratings predicted sentence outcomes (0 ¼ death, 1 ¼ life). We found that trustworthiness was not a significant predictor (p ¼ .116), and the model did not account for more variance than the intercept-only model,
In a second step, we entered all other covariates (Afrocentricity, attractiveness, facial maturity, the presence of glasses, and time served) included in Wilson and Rule's analysis. In line with their approach, given that Afrocentricity ratings were distributed bimodally according to race, mean Afrocentricity ratings for the images were normalized within White and Black identities separately (i.e., for each race, the mean image ratings were transformed, giving M ¼ 0, SD ¼ 1). The addition of these covariates did not improve the model, Dv 2 (5) ¼ 6.72, p ¼ .242. The results of both models can be seen in Table 2 .
For the by-participant analysis of trustworthiness ratings, one participant's data were excluded because they gave the same response to all except one of the images, preventing a regression from being carried out. For the remaining participants, our analysis showed that individual coefficients did not differ from zero, t(54) ¼ 1.07,
As noted earlier, this suggests that other samples of participants would also likely show no predictive effect of trustworthiness for these stimuli. Next, we considered the dependence of the by-stimulus regression coefficient on the specific images chosen. For each of 10,000 iterations, we selected a random image for each of the 37 identities. As such, there was always one image representing each identity in each iteration. Using the mean trustworthiness ratings for this set of images, we calculated the regression coefficient. We found that 62% of iterations produced a value less than the one resulting from the original stimuli (b ¼ 1.20, above) highlighting that (1) any relationship between ratings and sentencing outcomes is dependent on the image chosen to depict each identity and (2) the original stimuli used in Wilson and Rule's (2015) study may have overestimated the expected predictive strength of facial images for these identities.
Study 3-Collection of a new sample from the Innocence Project website
In our final study, we decided to replicate Wilson and Rule's (2015) design using a newly collected stimulus set. The original stimuli represented all suitable identities listed on the Innocence Project website as of October 2014. We were therefore interested to test whether trustworthiness perceptions were associated with sentencing outcomes in a larger, more recent sample of identities that were chosen to fulfill the original criteria specified by Wilson and Rule.
Method
Participants A sample of 104 American volunteers (age M ¼ 33.89 years, SD ¼ 9.46 years; 34% women; 75% self-reported as White) gave informed, onscreen consent before participating in the experiment and were provided with an onscreen debriefing upon completion. Participants were recruited through MTurk. There was no overlap between this sample and those who participated in Studies 1 and 2.
Stimuli
We collected information for every man listed on the Innocence Project website (www.innocenceproject.org) whose biographical profile contained a photograph (244 men as of March 2019). Two of the original profiles featured in Wilson and Rule's study no longer provided photographs and so they were not included here. For the 244 men identified, we recorded the man's sentence received, how long he served, the crime(s) he was convicted of, the year of conviction, and in which state the conviction occurred. We specifically followed Wilson and Rule's two exclusion criteria regarding identity selection, choosing to be conservative where additional decisions were necessary. As a result, from this list, we first eliminated any man who lived in a state in which the death sentence was not administered at the time of conviction (including three identities featured in the original study).
Second, we selected only men whose crimes would have made them eligible for the death penalty in their states. This criterion eliminated one identity included in the original study, who was not charged with murder. We chose to include only those who were convicted of murder (including first degree murder, aggravated murder, and capital murder) as these crimes are eligible to receive the death penalty. In contrast, we excluded those convicted of felony murder or second degree murder as these crimes are not typically eligible to receive a death sentence.
Finally, we also chose to select only those men that received a death or life sentence. It was unclear how this was defined in the original study, given that Wilson and Rule included men who had received both life sentences (either life or life without parole) and those sentenced to a specific number of years (e.g., 99 years). Rather than selecting an arbitrary cut off for the number of years that might be equivalent to a life sentence, we opted to include only those men who were sentenced to life, life without parole, or life þ X (where X represents some additional number of years on top of their life sentence).
These criteria resulted in a final set of 44 targets: 17 sentenced to death and 27 sentenced to life. Of these targets, 23 were Black and 21 were White or Hispanic. Of our 44 targets, 27 appeared in the original set of identities although only 11 were depicted using the same image. (No reason was given for why profile images had been replaced on the website.)
The images were converted to grayscale and cropped as above (118 Â 118 pixels) to show only the faces.
Procedure
The procedure was identical to that used in Study 1, with each participant rating 44 images. Cronbach's a for interrater reliability was .88.
Results and discussion
As above, we calculated the mean trustworthiness rating for each image. Following Wilson and Rule's (2015) consideration of race for the original set of identities, we first investigated whether race was associated with trustworthiness for this new sample of men. In a 2 (Race: Black and White) Â 2 (Sentence: death and life) between-subjects analysis of variance, there was no main effect of sentence, F(1, 40) ¼ 2.05, p ¼ .160, g p 2 ¼ .05, or race, F(1, 40) ¼ 0.64, p ¼ .429, g p 2 ¼ .02, on trustworthiness ratings and no Race Â Sentence interaction, F(1, 40) ¼ 0.05, p ¼ .827, g p 2 ¼ .00. Therefore, race was not considered in subsequent analyses. In a by-stimulus regression, we found that trustworthiness was not a significant predictor of sentencing outcomes for these men, b ¼ 1. 23, SE ¼ 0.86, p ¼ .154, OR ¼ 3.41, 95% CI [0.63, 18.40] .
For the by-participant analysis, three participants' data were excluded because they gave the same response to all of the images, preventing a regression from being carried out. For the remaining participants, our analysis showed that individual coefficients differed from zero, t(100) ¼ 4.13, p < .001, Cohen's d ¼ 0.41, with a small mean coefficient b ¼ 0.11, 95% CI [0.06, 0.16].
Mirroring the results of Study 1, facial trustworthiness has little (although statistically different from zero) ability to predict sentencing outcomes for this set of stimuli, a pattern that should generalize to other samples of participants. However, at the stimulus level, there was no evidence that trustworthiness predicted sentencing outcomes for these images/identities, and we would expect this to be the case for other stimuli also.
General discussion
In a recent study, Wilson and Rule (2015) provided evidence that the perceived facial trustworthiness of innocent men (where behavioral correlates could not play a role) predicted their sentencing outcomes in real murder trials.
Here, across three studies, our findings fail to support this conclusion.
In a direct replication of the previous study, using the same set of stimuli, our ratings of trustworthiness did not predict sentencing outcomes when analyzed at the level of the image. While participant-level analyses produced regression coefficients that were greater than zero, these remained small and provided little predictive strength.
In our second study, we demonstrated that judgments of facial trustworthiness were image-dependent, suggesting that ratings collected using a single, unconstrained photograph of each identity must inherently provide idiosyncratic results. To show (as Wilson and Rule, 2015 , did) that a specific set of images predicts sentencing outcomes is therefore hard to interpret since these particular images cannot be taken as the equivalent of the identities being judged. By demonstrating how image choice affected prediction outcomes, we provided a clear argument against generalizing results for a single image set to the identities under consideration. In addition, we again failed to replicate the association between trustworthiness and sentencing for the original image set.
In Study 3, we aimed to test the relationship between perceptions and sentencing for a larger set of identities. To this end, we collected new stimuli (although overlap with the original set of men was to be expected) and our ratings of trustworthiness again failed to predict sentencing outcomes. As with Study 1, participant-level analyses produced regression coefficients that were small (although greater than zero) and provided little predictive strength.
Perhaps, the clearest criticism of Wilson and Rule's (2015) study must be leveled at the nature of the stimuli used. By collecting trait impressions based on unconstrained images that featured the men at times other than during their trials, it is hard to see how such impressions could provide a proxy for those formed by the judges and jurors. In contrast, if Wilson and Rule were to argue that the use of any image results in impressions representative of those formed by members of the court, then this simply is not the case (Jenkins et al., 2011; Todorov & Porter, 2014) . That the previous work found a relationship between perceived facial trustworthiness and sentencing despite this issue is surprising, and likely explains why such a result was not replicated in the current set of studies.
Taken together, our results suggest no reason to consider facial judgments as predictive of life and death sentencing outcomes. At best, the original findings were overstated, with the relationship between trustworthiness and sentencing either absent or at least insignificant in terms of real-world effects. Indeed, the experimental design itself (here and in the original study) is insufficient in demonstrating a causal relationship even if an association was present.
Any compelling evidence that facial appearance prejudices perceivers to the extent that it influences life and death decisions would require a far more indepth examination of the process and those involved.
Going beyond the experimental evidence, we propose that numerous crucial factors would have overshadowed any potential influence of facial appearance in these cases. For example, two of the men in the stimulus set pled guilty and testified against a supposed accomplice in order to receive life rather than death sentences. Indeed, research has confirmed that the threat of the death penalty increases the likelihood of a plea agreement (Thaxton, 2013) . In such cases, it seems reasonable to assume that outcomes were not the result of a more trustworthy face. Researchers have also identified other factors that play a significant role in death penalty decisions. For example, defendants are more likely to be sentenced to death by judges seeking (re)election (Brooks & Raphael, 2001; Canes-Wrone, Clark, & Kelly, 2014) , although in the majority of cases, it is the jury that is responsible for deciding whether a death sentence is given.
In contrast, comparatively more minor legal decisions, such as those made in small claims court, may show an influence of trait impressions since judgments depend largely on the credibility of litigants who typically have little evidentiary support (Zebrowitz & McDonald, 1991) . In these types of cases, there may be more opportunity for judges to be swayed by potentially unconscious biases. For more serious crimes, sentencing constraints (e.g., evidence of aggravating or mitigating factors) may limit the influence of these biases. However, further research is needed in order to investigate the veracity of this idea.
In conclusion, the current studies fail to replicate the association between facial trustworthiness and criminal sentencing that has previously been demonstrated (Wilson & Rule, 2015) . As such, we recommend that researchers show caution when investigating this topic in future by questioning this relationship and pursuing more exacting tests of the hypothesis using more appropriate experimental designs. For instance, constrained (passport-style) images depicting defendants during their trials would allow researchers to better investigate trustworthiness impressions that are formed by judges and juries, and how these might influence sentencing outcomes.
